Introduction:
The etiology of Tolosa-Hunt Syndrome (THS) is still unknown. The initial standard magnetic resonance imaging (MRI) may not be sufficient for diagnosis, so dynamic contrast-enhanced MRI may be necessary to demonstrate the presence of lesions.
Methods: Seven patients diagnosed with THS according to the International Headache Society criteria (beta version) were included into the study. Patients were assessed in terms of type, age, symptoms and findings, accompanying disease, localization of the determined lesion, response to treatment, and clinical progress. The "Tolosa-Hunt protocol" was applied in all patients, and the cavernous sinuses, orbital apices, and orbits were evaluated. The parameters used for the patients were as follows: Turbospin echo T1 and T2 weighted sequences on the axial plane, turbospin echo fat-saturated T2 weighted sequence on the coronal plane, turbospin echo T2 weighted sequence on the sagittal plane, spin echo fat-saturated T1 sequences repeated on the axial and coronal planes followed by intravenous administration of gadolinium. In all sequences the slice thickness was 3 mm.
Results: Four of seven cases diagnosed with THS were males, and the average age of the patients was 45.7±18.1 years (range 25-69 years). A follow-up MRI in patient 5 after three months showed decreased signal intensity and enhancement of the affected cavernous sinus.
Conclusion:
Conventional MRI may be insufficient to show the granulomatous inflammation, and an MRI method referred to as the Tolosa-Hunt protocol should be applied to those who are thought to have THS.
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ABSTRACT
The "Tolosa-Hunt protocol": In all patients, MRI studies were performed in a 1.5 Tesla MRI unit (Symphony, Siemens). The cavernous sinuses, orbital apices, and orbits were evaluated. The parameters used for the patients were as follows: Turbospin echo T2 weighted sequences (T2 w) (TR: 3000, TE:74, flip angle: 150), spin echo T1 w sequence (TR:473, TE:7.7, flip angle: 90) on the axial plane, turbospin echo fat-saturated T2 w sequence (TR: 3300, TE:74, flip angle: 150) on the coronal plane, and turbospin echo T2 w sequence (TR: 6030, TE:103, flip angle: 150) on the sagittal plane. Spin echo fat-saturated T1 sequences were repeated on the axial and coronal planes followed by intravenous administration of gadolinium (0.1 mL/kg). In all sequences, the slice thickness was 3 mm. Follow-up MRI was performed after 2-4 months.
Statistical Analysis
Collected data were analyzed through both descriptive (mean, standard deviation, median, frequency, rate, and minimum and maximum). Statistical analyses were performed using the Statistical Software Package version 16.0 (SPSS Inc.; Chicago, IL, USA).
RESULTS
Four of seven cases diagnosed with THS were males. The mean age of the patients was 45.7±18.1 years (range 25-69 years). The clinical and imaging findings are summarized in Table 1 . Cerebrospinal fluid examinations were performed in four patients, and all were unremarkable. Methylprednisolone (1 g) was administered to all patients by the intravenous route for five days, and the pain level was significantly reduced in all patients. Prednisolone (60 mg/day) was given by the oral route, and the dose was tapered down over six weeks. A follow-up MRI performed after three months in patient 5 showed decreased signal intensity and enhancement of the affected cavernous sinus (Figure 1, 2 ).
Of the five cases that were found to have recurrence, three patients had been misdiagnosed and thus did not receive steroid treatment and two patients did not use maintenance treatment. Recurrence occurred on the same side in four of the cases, while it occurred on the opposite side in one of the patients, and except for one patient, involvement of different nerves was found in case of recurrence. Contralateral cranial nerve paralysis developed in patient 4 at four months after the first attack (Table 1) .
DISCUSSION
Among our cases with a diagnosis of Tolosa-Hunt Syndrome, there were patients in early and advanced ages. The youngest case was 25 years old, while the oldest case was 69 years old. Their follow-up periods varied between 9 months and 65 months. A total of 12 attacks were observed in seven cases, and in the attacks, the most affected cranial nerves were the ophthalmic branch of the fifth, sixth, fourth cranial nerve and the optical nerve.
Case number 2 had used antibiotherapy with a diagnosis of cavernous sinus infection and was assessed again a month later with a diagnosis of painful ophthalmoplegia. Lumbar puncture showed no features, and MRI performed according to the Tolosa-Hunt protocol showed a lesion in the left cavernous sinus. After correct diagnoses were made in cases that were reevaluated (lumbar punction, Tolosa-Hunt protocol, thorax CT, brain neck angiography, vasculitis, and rheumatic blood tests) after relapse, oral steroid treatment was started and maintenance treatment was extended to 5-6 months.
Routine conventional MRIs of all the cases were normal, while contrasted dynamic MRI showed cavernous sinus lesions in six cases and cavernous out-of-sinus lesions in one patient. Contrast involvement was found in the identified lesions of our cases. In addition, in the first attack, the right cavernous sinus was involved in five of the patients, while the left cavernous sinus was involved in two of the patients. The smallest lesion in the cavernous sinus was 4×5 mm, and the largest was 6×18 mm.
In our cases, the period between the onset of headache and the cranial nerve being affected varied between 1 and 14 days, and a decrease was seen in the severity of the headache following the cranial nerve paralysis. When steroid therapy was started, headache was found to disappear completely within the first 72 hours.
Although recurrence in THS patients generally occurred at the same side, it might occasionally be seen on the contralateral side. Contralateral cranial nerve paralysis developed in patient 4 at four months after the first attack. This condition might be explained by the high invasion potential of the non-specific granulomatous inflammation located in the cavernous sinus, superior orbital fissure, or orbital apex. Bilateral involvement is rare in recurrence (6). Patient 4, who had isolated trochlear nerve paralysis, is the fifth case reported in the English literature. Because the trochlear nerve lies in close vicinity to the oculomotor nerve at the lateral wall of the cavernous sinus, these two cranial nerves are generally involved together.
Performing orbital venography is not mandatory for the diagnosis of THS.
On the other hand, other causes of painful ophthalmoplegia, including lymphoma, menengioma, craniopharyngioma, paracellar epidermoid cyst, caroticocavernous fistule, thrombosis of the cavernous sinus, giant cell arteritis, systemic lupus erythematosus, diabetic ophthalmoplegia, and ophthalmoplegic migraine, should be excluded by the appropriate methods (10, 11, 12, 13) . Also, meningioma and diabetic ophthalmoplegia do not respond to steroid treatment. Orbital myositis, thyroid ophthalmopathy presenting with isolated trochlear nerve paralysis, cycsticercosis, multiple sclerosis, Lyme disease, and herpes zoster ophthalmicus should also be excluded in these patients (14, 15, 16, 17) .
A classical MRI finding in THS is the enlargement of the cavernous sinus. The granulomatous lesion seems isointense in T1 sequences and iso-hypointense in T2 sequences and shows significant contrast involvement after the intravenous injection of the contrast material, but MRI might also be normal in many patients who have the clinical characteristics of THS (18, 19, 20) . We observed in our patients that if the MRI was normal or if the lesions in the MRI were small, recurrence was rare.
Standard MR techniques were 5-6 mm, and dense section examinations were 3-4 mm. Lesions may not have been seen in patients with a diagnosis of THS because they might have been small. In a series of THS cases reported by Jain et al., a case with a granulomatous lesion of 3×3 mm was reported (21) .
This condition may be explained by the failure of the conventional MRI techniques for the differentiation of the abnormal soft tissue lesions in the venous spaces of the cavernous sinus (9, 22, 23) . Dynamic contrast enhances the probability of defining the intracavernous lesions (24) .
An angiographic procedure is necessary for the diagnosis of THS and to exclude aneurysms of the intracavernous carotid artery and posterior cerebral artery (6) . All CT angiographies in our cases were normal.
Idiopathic orbital pseudotumor is characterized by the presence of non-granulomatous inflammation in the eye without a known systemic or local reason. Sudden pain, eyelid swelling and redness, diplopia, and decrease in visual acuity may be seen in acute forms (25) . If lacrimal gland involvement is not significant in MRI, it is possible to misdiagnose the condition as THS. Also, THS may be a variant of the orbital pseudotumor, and these two diseases may be thought of as the different presentations of the same pathology (24) . Periorbital pain due to THS responds quickly and dramatically to corticosteroids, but it should not be forgotten that a good response to corticosteroids may also be observed in lymphoma, vasculitis, and paracellar epidermoid tumors (6, 18) .
Diabetic ophthalmoplegia, giant cell arteritis, and ophthalmoplegic migraine are the most challenging conditions for the clinician from a differential diagnosis point of view. The healing of the cranial nerve paralysis within 3 months is almost a rule for diabetic ophthalmoplegia (26, 27) . Absence of response to corticosteroids in diabetic ophthalmoplegia is a differential property. Because the giant cell arteritis may cause a significant diagnostic problem among older THS patients, pathological studies may be required for these patients (6, 28) . Erythrocyte sedimentation rate may be increased in both conditions. Ophthalmoplegic migraine is typically seen among children or young adults (29, 30, 31) . If there is a rapid progression in the neurological findings, there is no response to steroids, and the lesions in the MRI do not heal within 3 months, malignant diseases should be suspected.
Because Tolosa-Hunt Syndrome rarely causes sequelae and because it shows a course with a good prognosis in general and limits itself, it does not receive much attention. Because most of the cases are not diagnosed or are misdiagnosed, the frequency of THS in the literature has been reported to be low.
Cranial MRI with contrast enhancement is the cornerstone of THS diagnosis because the biopsy for definitive diagnosis of THS is technically very difficult and is only used very rarely. On the other hand, it should be noted in the diagnostic criteria for THS that conventional MRI may be insufficient to show the granulomatous inflammation. The MRI method referred to as the Tolosa-Hunt protocol should be defined better, and the importance of dynamic MRI should be emphasized. 
